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$F,$ $G$ $F$ $\Vert F\Vert$ ; 1 $\Vert F\Vert_{1}$ (
) lt $(F)$ , lc $(F)$ , rt $(F)$ $\succ$ $F$
: $F=$ lt $(F)+$ rt $(F)$ lt $(F)\succ$ rt $(F)$ Spol $(F, G)$ $F$ $G$ $S$
Lred $(F, G)$ lt $(F)$ $G$ $M$ Lred$(F, G)$ $Farrow^{G}\tilde{F}$ $Farrow^{G}\tilde{F}$ $F$
$G$ lt $(\overline{F})$ $G$ $M$
$F$ $G$ ( $F$ $G$ $0$
)




$F$ $G$ $k$ $M$ : $Farrow^{G}$ . . . $arrow^{G}\tilde{F}$ [2]
$\tilde{F}$ $F$ $G$ ( )
$g_{1}$ . . . $9k$ $g_{k+i}$
$g_{1}$ $g_{1+i}$
$f_{1}$ . . . $f_{k}$ $f_{k+i}$
$\tilde{F}=\sum_{i=1}^{m-k}$
$..$ . :
$g_{1^{:}+i}$ $S_{k+i}$ . (2.2)
$\tilde{F}$ { $\tilde{F}=aF+bG$ $b=c_{1}(S_{1}/T_{1})+\cdots+c_{k}(S_{k}/T_{1})$ ( $c_{1},$ $\ldots,$ $c_{k}$ )
$a=(-1)^{k+1}g_{1}^{k}$ $b$
$g_{1}$ . .. $9k$ $S_{1}/T_{1}$.. : :
$a=(-1)^{k+1}g_{1}^{k}$ , $b=$ . . . . (2.3)
$g_{1}$ Sk/
$f_{1}$ . . . $f_{k}$ $0$
$a$ $b$ $(a, b)1$ $\tilde{F}$ syzygy
$F$ $F’=f_{1}’S_{1}’+f_{2}’S_{2}’+\cdots+f_{m}’S_{m}’$ $S_{i}’=SS_{i}(i=1, \ldots, m)$
$F’$ $G$ $k$ $M$ $\tilde{F}’$ : $F’arrow^{G}$ . . . $arrow^{G}\tilde{F}’$






$g_{k_{:}+1}g_{1+1}f_{k+1}|\cdot|\begin{array}{llll}g_{1} ..\cdot\cdot 9k g_{k+i} | | g_{1} g_{1+i}f_{1} f_{k} f_{k+i}\end{array}|-|\begin{array}{ll} same |f_{j}’ rightarrow f_{j}(\forall j)same\end{array}|$ (2.4)
$g_{1}$ . . . $g_{k}$ $g_{k+1}$ $g_{k+i}$
$=$
$g_{1}$ .
$.$ . $g_{k}g_{1}:|$ .
$f_{1}’$
$.\cdot.\cdot$
. $f_{k}g_{1}$ $g_{1+1}f_{k+1}$ $g_{1+i}f_{k+i}$
. (2.5)
$f_{1}$ . .. $f_{k}$ $f_{k+1}$ $f_{k+i}$
Sylvester
syzygy (2.3). (24) $g_{1}^{k}$









$b$ $n$ $Ax=b$ $b$
$x$
$Ax=barrow$ $A$ ($x+$&) $=b+\delta b$ . (31)
$\Vert$ & $\Vert$ / $\Vert$ x $\Vert$ $\Vert\delta b\Vert/\Vert b\Vert$ Cond$(A)$ $A$ :
$\frac{||\delta r||}{||x||}\leq$ Cond $(A) \frac{\Vert\delta b\Vert}{||b\Vert}$ $\Rightarrow$ Cond $(A)def=\Vert A\Vert\cdot\Vert A^{-1}\Vert$ . (3.2)
IB $=\{F_{1}, F_{2}, \cdots, F_{r}\}\subset K$ GB $=\{G_{1}, G_{2}, \cdots, G_{t}\}\subset K$
$G_{j}$
$j$ $(i\in\{1, \ldots, r\}, i\in\{1, \cdots, t\})$ :




$\{G_{1}, G_{2},\cdot, G_{t}\}\downarrow\cdot\cdot$ (3.3)
$\{F_{1}+\delta F_{1}, \cdots, Fr+$ $\}$ $\Rightarrow$ $\{G_{1}+K?_{1}, \cdots, G_{t}+\mathfrak{B}_{t}\}$
Cond(GB)










$ajr)$ $G_{j}$ syzygy ) :
$G_{j}=a_{j1}F_{1}+\cdots+a_{jr}F_{r}$ $(j=1, \ldots,t)$ , $a_{ji}\in K(i=1, \ldots,r)$ . (3.5)
IB GB
$|1^{F_{i}}||i=1$ $(i=1, \ldots , r)$ , $\max\{\Vert a_{j1}\Vert_{1}, \cdots , |a_{jr}\Vert_{1}\}=1(j=1, \ldots , t)$ . (3.6)
26
$c_{j}$ Ic $(G_{j})$ ( $\Vert G_{j}\Vert\ll 1$ )
$Ic$ $(G_{j}) def=\frac{1}{\Vert a_{j1}F_{1}+\cdots+a_{jr}F_{r}\Vert_{1}}$ . (3.7)
1
2 Cond(GB) (3.4)
Cond(GB) $def=r\cross\max${Ic $(G_{1}),$ $\cdots$ , Ic $(G_{t})$ }. (3.8)
(3.6) (3.4) $\max$ Acc(IB) $def=\max\{\Vert\delta F_{1}\Vert_{1}, \cdots, \Vert\delta F_{r}\Vert_{1}\}$ 1
$\Vert PQ\Vert_{1}\leq\Vert P\Vert_{1}\Vert Q\Vert_{1}$ $G_{j}$
$\Vert \mathfrak{B}_{j}\Vert_{1}$ $=$ $\Vert a_{j1}\delta F_{1}+\cdots+a_{jr}\delta F_{r}\Vert_{1}$
$\leq$ $\Vert a_{j1}\Vert_{1}\cdot\Vert\overline{6}F_{1}\Vert_{1}+\cdots+\Vert a_{jr}\Vert_{1}\cdot\Vert\delta F_{r}\Vert_{1}$
$\leq$ $\Vert\delta F_{1}\Vert_{1}+\cdots+|\delta F_{r}\Vert_{1}$ $\leq$ $r\cross$ Acc $(IB)$
Ic $(G_{j})=1/\Vert G_{j}\Vert_{1}(i=1, \ldots, t)$ (3.4)
1 ( [13] )
$P_{1}$ , $P_{2}$ , $P_{3}$ $O(10^{-4})$
$\{\begin{array}{lll}P_{1} = 57/56x^{2}y+68/67xz^{2}-79/78xy+89/88xP_{2} = xyz^{3}-xy^{2}z+xyzP_{3} = 56/57xy^{2}-67/68yz^{2}+78/79y^{2}-88/89y\end{array}\}$ (3.9)
$P_{1}$ , $P_{2}$ , $P_{3}$ 30
( )
$\{\begin{array}{l}P_{1}, P_{2}, P_{3} are unchanged,P_{6} = y^{2}z^{2}-2.995436947732552644538319700370xy^{2}-1.00207S2165123748257674951096740y^{3}+1.9983254691737245140192S85621560xy+\cdots,P_{7} = xz^{2}-1.764316342370426661429391997320e-3yz^{2}-9.947232450186805419457332443380e-1xy+1.76798297372619363856479275314S0e-3y^{2}+\cdots\cdot\end{array}$
$O(10^{4})$ $\phi$
4
$G_{j}$ Ic $(G_{j})$ (3.5)
$G_{j}$ syzygy Ic $(G_{j})$ syzygy
syzygy Ic $(G_{j})$ [13]
$P_{1}+P_{2}=P’$ $T_{1}$ , $T_{3}$ $S_{1}$ $I_{1}$
27
$P’+P_{3}=P’’$ $T_{2}$ , $T_{4}$ $S_{2}$ $I_{2}$
$P_{1}+P_{2}+P_{3}$ $S_{1}\cross S_{2}$ $I_{1}\cross I_{2}$
( (precision)




4. 2. $-$ ” ; $P_{1}$ $P_{2}$




$P_{2}$ $O(10^{9})$ $P_{5}$ $O(10^{2})$
$\{\begin{array}{llll}P_{1} = x^{3}/10.0+3.0x^{2}y +1.0y^{2}P_{2} = 1.0x^{2}y^{2}-3.0xy^{2} -l.0xyP_{3} = y^{3}/10.0+2.0x^{2} \end{array}\}$ $\Rightarrow$ $\{\begin{array}{ll}P_{2}=y^{2} P_{4}=xy+ \cdots P_{5}=x^{2}+ \cdots\end{array}\}$
“ ” $P_{2}$ , $P_{4}$ , $P_{5}$
$P_{2}$ Self-Red $=333395852.3$ Intr-Can $=8.078$
$P_{4}$ Self-Red $=$ 89.3 Intr-Can $=8.078$












$\{\begin{array}{llll}P_{1} = x^{3}/10.0+3.0x^{2}y +1.0y^{2}P_{2} = 1.0x^{2}y^{2}-3.0xy^{2} -1.0xyP_{3} = y^{3}/10.0+2.0x^{2} \end{array}\}$ $\Rightarrow$ $\{\begin{array}{ll}P_{5}=y^{2} P_{2}=x^{2}+ \cdots P_{4}=xy+ \cdots\end{array}\}$
( )
$P_{5}$ Self-Red $=1010.5$ Intr-Can $=0.252$
$P_{2}$ Self-Red $=$ 89.3 Intr-Can $=0.505$
























$\{\begin{array}{l}F_{1} = x^{2}(2yz+1),F_{2} = yz(3xz-2),F_{3} = x(3xz-2)-(2yz+1).\end{array}$
( $\neq E[f,$ $e]$ $f$ $e$ )
$(GB)=\{\begin{array}{l}G_{1} = x+\neq E[1.3333333333333,1.01e-11]y,G_{2} = yz+\neq E[0.058139534883721,1.47e-13]x+\neq E[0.077519379844961,1.96e-13]y+\neq E[0.5,2.00e-13].\end{array}$
$G_{1}=a_{1}F_{1}+a_{2}F_{2}+a_{3}F_{3},$ $\max\{\Vert a_{i}F_{i}\Vert_{\infty}\}\approx 2000$ $G_{1}$ $O(10^{3})$
(GB) $=\{\begin{array}{l}G_{2} = yz+\neq E[0.5,4.0e-15],G_{1} = x-\neq E[4.0,4.0e-15]y^{3}z^{3}-\#E[2.0,4.0e-15]y^{2}z^{2}-\neq E[2.666,2.66e-1\overline{\circ}]y^{2}z+yz+\neq E[0.5,5.Oe-16].\end{array}$
$G_{1}=a_{1}’F_{1}+a_{2}’F_{2}+a_{3}’F_{3},$ $\max\{\Vert a_{i}’F_{i}\Vert_{\infty}\}\approx 10$
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